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ABSTRACT 

PROBLEM TO BE SOLVED: To make a plan to realize low power consumption for a 
liquid crystal display device. 

SOLUTION: In the data latchiing circuit of a liquid crystal driving 
circuit, digital input data data are compared with a comparison reference 
voltage ref in the sampling period of a sampling pulse spx in a comparator 
part 31 in which a PMOS differential amplifier circuit 34 is used to be 
converted into data being a VDD (power source voltage) level and the data 
are latched in the non-selection period of the sampling pulse spx in a 
first data latching part (1) 32 and, moreover, the latched data are made so 
as to be held for a 1 H (horizontal period) line in a second data latching 
part (2) 33. 
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T. LCD (Liquid Crystal Display) t^j^-T) ©ffiftil 

yif/'i)l7.lZ{Ls<§- UTx-i- vi5';i'A:^x-^ * ^ y 
Sx-^ 7 •yf'lHlgSSrWrs^ K 'J i^XML CD©Ei)) 

[0 0 0 2] 

m^<DiiWi] BijlHl!S^*^'# U -> U 3 > T F T (Til i n 
Film Transistor;»Mh7>->*7.:$') Tii^ (SSS) 

-ll/XmjlTJii^^S <i: Ti o T S ©*^:il^T-fe ^ , i^&mz 
tt. miIimflEVDD*WDD>l 3 VTSS. 
[0 0 0 3] 

iStfci-pt'. VDD>1 3 v^T-^ffl-r^ig^lclirN 
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TLU'^;UgL<«2. 7VIS©A*mEE*l 3 V?^IC 

[0 0 0 4] jgftffiftffiT-jeica^tiTVi-sn 

^:>KGKftte$ffltr^-5i:. IBft[Hli8S^«5Vga©y 

A*li^i:i£ffilc^*ifii«S*lg5:itic 
i o zm^munS^A^ ^nX-h h'x:tli^**5 1 / 2 IC 
fii^-c^-SKftjft^S-o., ^:A*'f;ULCD©fitgg«:»j 
^k©fci*icli. i03t>seffi»iffi*5W:'37S:©l?*-5 
ffil!l!5I8S5S*^xA-'f;^||;b©fi.^*^SfitN««*L 

c-D'^(Dmm\zt-ox\t:k^fm^wmti3.-ox\<'^^, 
[0 0 0 5] *%Bj(i, ±tB^;i(c^i^Ti^£snfcfc© 
T-a&o. ^<Dnmtr^t^^\t. jKs«s^^H©(s?g 

[0 0 0 6] 

•J >y/t;PX ICtS^ LTx W'v'^';PA:^Jx-i' * ^ y 5^ 
T-Sx-rJ'^-yf'lElSSS-WL. c:©t-^'7u/5^IhISS 

x-T v^;i'A:^)x-^$8^H:ISA:^<!:L.. m«©Jt 
«5S*«ffi5it«5A:^i:-rs PMO SMftlHlSSSr* t. 

■tJ->:7''J >i/A;i/X©-»}->yj >i/fflFBlicit«iEiif^*fT 

■5n>/11/-:S'a5t. 1^->7''J >iyAjl.X©#+h>y'J 
y^m^\z-3ynv-9W><D^ti^v-y^T^m\(Dv' 

;i/;^icjt;s L/TH 1 <r>^-9 7 >y ?-a5©ai;<j5r-^'S:7 
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[0 0 0 9] El 1 lCfcl.iT. mm7i^<r>>f-hn7.v-( 

-xmg*i-5-n-enjSi^$n;5:TFT (isi^h^vvx 20 

if) 14t, dOTFT 1 4©HU"f >fl[ffilCli^^ffi 
*^«S?$n/i}ga-lr>iP 1 5 1, h* l^'f >«ffiC-;& 

•5. 1 6CD(lfi:^®ttffilC«3t>«EVc om 

[0 0 10] tkikmommi 3 we-ra*? 
-X K^-i'A'7fccti/:x^-v>H^'r/N*i 8H. 30 

[0 0 1 1] 02ti. 5^^'v:5';U-1'>^-7x-XS'0 
^;K>^'-Xx-XSV-X K^-f A-«, 7 HUXA 

;i'X X- ^ ^ '7 ^n^UX ^W^^ctB :;j-r ^ -> 7 

->7hu->'x^2 1 7i^^»i:*m:'7$n-5x-5'7v9^A 
;PXlC|Bl^LT7-;/5'-rS7'-^'7->^ll8S2 2i:. ;i 40 
®7'-^'7<y5'lHl!S2 2 ic^s/^'Stlfcx-^'^xn- 
KL. m^7'f >i 2icai*-r'5xii-^iiiK2 3t*i 

[0 0 12] ±aiL.fcc:t;Oi^BJf,;!i^/j;J;p|c. 
^^P'f >^'-7x-XS!®y-X H^-f AO«-&lC«. 

A:'j$n-5x-i'v^;i'X-5'^l ^-r>5^^-y^L. ;i 
©1 v-^ >'rt<r>9-'9^-'^\z^^fz^(r>'f-^ "7 v=f- 

tt. c:©5'-^'7y5^lEl8S2 2 tLTfflViTJfai^Jt)© 
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[0 0 13] @4tt, *3?B^OS 1 HJgjg^^r^-riHlSS 

^';K >^-7x-X[Hl8§l^)a©L CD©iS«lEKSm 
T $> -5 T - ^' 7 -y 5^ iHl S: ii>^ U T I > -5 . 
[0 0 14] :L(r>%\%%%mz%i>'f-9=yv=!-m^ 
XtlT-'S' d a t a $SSttt!^S*«)I r e f iit 
«t-r'5a>/t^-^SB3 1 t. r©zi>AU— ^-8^3 1 
©iil:^x-:5'S-7>yf'i--5x-^7-y5'gB (1) 32 
t. r©x-^7-y5"aB (1) 3 2©{ij^)x-3'«:l 7 
-1'>4^-;i/HrSx-^'5>y^gK (2) 33©3:/D-y 

W7i[H]K«fie©-0iJl3OliTiJiBJt--5.o 
[0 0 15] 5fe-r. Il>A^-^'ffi3 Ifi. S^V-X*1 

^m\zmm^nxmim^^f£.-tmw]nT'uos v^y 

v^X^'Qpll, Qpl2i:. ;inii^l(;*rPMOS h 
7>v'X^Qpll, Qp 1 2©7-X*fflm^<!:iE 
SilSVDD©R!»I^iK$nfc«8i{JET*-5PMOS h7 
>vX^Qp 1 3 i:;5i^,75:-5PMOSMS;ii1i[H]^3 4 
**bTV>^. ;i©Mftlt(ilHl8S3 4(C*3lJT. PMO 
S h7>vX^'Qp 1 IttA^x-^'d a t aS. PM 
OS hy>'J7.9Qx> 1 2 tttktSlSqimff. r e f *-€-n 
•?ny-hA:'3i:T-S.. 

[0 0 16] :L^-Q. Jtt55S«P«Er e f H. 2.7 V 
^©T'f->*3';l'A:^x-^'da t Si^m\ti>1t^\Z. 

ov-2. 7 vra©0tjA«*PBiU'>;;nc^^$n-5. z. 

©it«»«fl«)E r e f «@^T*^TfcS<. Sfc^l-S? 

e. >'^;i'A:^x-^' © L/'<;kcje UTPiSlnltg t 

LTfe^l^J. PMOS h^^-vX^'Qp 1 3«. 02© 
*¥v'7hUvX^'2 l*»^ttit&$n-5x-^'1}->yU 
y^/WX (x-^x-yf'/IJI^X) spx^&y-hA:»j 
tf-S. C©Mi!)litilHlK3 4fJ. NMOS*^>K5 
7-lHlK 3 5 LTli«.. 
[0 0 17] rUt)^, PMOS h^>vX^Qp 1 1 

© H u-r ytn.mmv s s ©raiic. k t k i^-r 

^aiC»iggSnfc^^'f:t-h*S«©NMOS h7>vX 
1 l*<S!iS$n, PMOS h7>yX^'Qp 1 2 

COl^U-iyt^nmV SS(Dmz. NMOS h-7>->'X 
^Qn 1 1 ff-hiimmizmm^tlTzNUOS hyy 

vx^S'Qn 1 2*i^^sn. cin^PMOS h7>-:^x 

^J'Qpll, Qp 1 2lCj;t)TNMOS*U>h57- 
[0 0 18] y'-:$'yy^^ (1) 3 2«. EttiKVD 

D t ^mmv ssnmiztm^titzPuosv-yy vx 

^Qp 2 l*iJ:t^NMOS h^VvX^S'Qn 2 lii^i^U 
•5CMOS-1'>A--:J'3 6i. |p|^{CiEmiliVDDtA 
SilVS S©rBllCgigg$tlfePMOS h7>-xX^7Qp 
2 2iJj;iy:NMOS h7>->*X^Qn 2 2*>e>i^£-5CM 
OS-f >A-^'3 7i:, X-f •y^'Jd^Ta&SNMOS K 
7>5?X^Qn 1 3i:^*r4St)«<t;a:t3Tt»S. 
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[0 0 19] ^lOy'-i'yy^U n) 3 2(C*5UT. 
CMOS-f>A*-:5'3 6 0A*«3Tfe-5PMOS h7> 

->*X:^Qp 2 liJilXNMOS K^>vX:$'Qn 2 lO 
y-K*am#>*^ CMOS-f >A*-5'3 7ffltii;>j^ 
TS-SPMOS h7>v7,:S'Qp 2 2tJj;t/NM0S h 
^^vXrJ'Qn 2 2®HU-r>*fi^i^^lC. NMOS 

T. NMOS h7>->*7,^Qn 2 3<Dy-MC«, 02 
07K¥->7hU'->*X^2 1 A^e,#ti^$nSx-^'7<75' 

/'?;i';^s px*i4-A^n-5. lo 

[0 0 2 0] ^fc. CMOS'f >A*-^3 7©A:'3i®T- 

K7>vX^Qp 2 2*5iUCNMOS 
>->*X4'Qn2 2<oy-h*ffiS^.^*^. CMOS'r> 
A-rS'S 6 0ffl:^jSg-Ca&«PMOS h7>vZ^Qp 2 

liJitXNMOS h7>>'X:5'Qn 2 l(©H^-r>^^a 

« (1) 32tt. CMOS-f >A*-:$'3 6. 3 7*<NM 
OS h7>-:;^^Qn 2 3S:fhLT;l'-yttlcS8i!$n 

[0 0 2 1] (2) 3 3tt. jE«aiVD 20 

Dtft«aivss©^l{r^Sg$nfcPMOS h^^^;^ 

i'Qp 3 1*5J:1;nmOS h7>>'X^'Qn3 

^.cMos-f >A-^3 8 i:. mm\zsEmmvDD tM. 

3 2tSJ:t^NMOS hy>'J7.^Qn 3 2*^6;a:5CM 
0Sl'>n-^'3 9 t. r-^'^y^SB (1) 3 2©S 
VWrji6fflC7)7 2/5^x-^$ll0jitJPMOS h7>v7, 
^'Qp3 3. Qp3 4i$'#r^«lfiEi:;SoTt>5. 
[0 0 2 21 Z.Oy'—S'yy^m (2) 3 3t;*>UT. 
CMOS'f >A*-^3 8<75A:^^T'$>-5PMOS h7> 30 
vX:5'Qp 3 1*5±0:NM0S h^>>'7,^Qn 3 1® 

y-h*)iSi^.^7!ii. CMOS'f >A--^'3 9©m;t;^ 
•e*«)PMOS h7>v'Z^'Qp 3 2*J:tXNMOS h 
7 > ^ Q n 3 2 O H Iz-r >^ffiSiB^,':& izmW. ^ tl. 
S/cCMOS-r >A--3'3 9WA:^;fflT$)-5PMOS K 
7>vX5'Qp 3 2*J:U:NM0S h^>-:^X3'Qn 3 
2®y-h*jij««6,«*^ CMOS-f >A-:J'3 8®tll 
;tlfflT*^PMOS h7>->'X^Qp 3 14dJ;1;nMO 
S h7>->'X^Qn3 IWHU-f >*am#>lC«^$ 

nTtr^S. 40 

[0 0 2 3] 1-?^:^^, x-^7 y^SK (2) 3 3tt, 
CMOS-OA--^ 3 8, 3 9t)^)\^-Zfmzmm^tltz 
m^tfi-oTHO, CMOS'f >A*-^3 8. 3 90ffl 
i:i]>y^:$'>Xgm*i. (1) 3 2© 

CMOS-f >A'-:S'3 6, 3 7 <DmKa>yi7if>7.e 

(2) 3 30x-^'$. T'-:5'7-;/5'g5 (1) 3 

[0024] ^it. PMOS h^^i^X^'Qp 3 3. Q 
p3 4©§y-htC«. miJ-( ^-•^JWVl'T. (SMA 50 
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o e x*^B]JD$n^. -$-LT. CMOS'f>A- 
^' 3 8 OA^^i: CMO S < >A-:J' 3 9 ©ai:'3«©^ 
aS^,^35^ b . mt^&J-fiyy ^f-^f o u t *t 1 7< > 

[0 0 2 5] -Aiz. ±mm^(Dmimmmmiz^^y'- 
^yy^m^(D^^mmz-D{,^r. 04©^-f s>i)^?^ 

x-i' :/L ow©x-:5'-tJ->7''J >i^>'i;PX. datati 
2. 7VJh(D5=-< 'J^jVXtty'-^. r e f «A:^x- 
^dat a Jr*fT-5itt!{S*«ff. o e x 1 Hrt®A 
^bXTaboT. 1 H^SraOx-^^-^f'SB (2) 33^^ 
©esiAji/X mti^^--:r)\,n)V7.) . l a t c h l 
ou tfix-^'7 .yf^SB (1) 3 2 0m:^. late 
h2 ou tttx-^'7>>^8B (2) 3 3©ai:^jT* 

[0 0 2 6] XtSy'-'^da t afi. ■r-:S'-tJ->yU > 

T) ©}«WtC. a>AU-i'fi|53 l{C*UTlt«»ip« 

ffr e f l3^*LTiSt^*^<Sl^;<)^©lt|!<*^fT*Dns. 

T, x-^'+i■>y•J>i^A;^xs px*^ "L" U'";;!/© 

(1) 3 2tt, NMOSh7> 
'y7.9Qin2Zifi:irym^t1tKi. CMOS-f>A-:5' 

3 6, 3 7 timm.mm.-^n^fti!b, 2©©-f>A-^'jc 

J:^A'<>7 7©ti«g*J^O, 

[0 0 2 7] x-^'iJ->:^'j>i^A;i/Xs pxjji 
sw'^?;!' (jjtT, "H" u'^^i'tijv-r) ©»iK«. T- 

:J'7'y^gB (1) 3 21S, NMOS h7>->*X^'Qn 2 
Zifity^mitti^itlsb. CMOSi" >A-^'3 6, 3 
7*t;p-7'«{c»Sg$nfe«fiEt;/iO. zi^AU-^^SB 
3 10ititl^yy^T^, ^LT. e2IA;PXoex*^ 
"H" W-^;i/;4^b "L" U^Mzm^t^t, 
•;/5^BB (2) 33IC*5UT. PMOS h^>->'X:S'Qp 
3 3. Qp 3 4ti^^>i)imt13.i1t>ts =f-9yv=J-% 

(1) 3 2©7y?"{ii:'j 1 a t c h 1 outSrHOii 

[0 0 2 8] 05tC. v5iU-->3>iiS**^r. Z. 
©v5il^— >3>ie**^€,Wf,*»)Si-5lC, 2. 7V 
?^©X'i'->*^;i'A:'3T-^d a t a«. PMOSMfjii 
♦i|H]gS3 4S:*-rSr]>AU— ^gl53 1 TJtfeS 

r e f iJtKSn^CtlCJ:^. 5 V^©x-:J'(C^Jft 
SnTx-:$'7-y5^S8 (1) 3 2i3j;i;tx-^'7-;/^S8 

(2) 3 3-C7-y5"5n. Hi^ou t tLT^ffi$n-5 
rLt\Zfi^. 

[0 0 2 9] CiniCiO. 3t>seE»lfei:©*a*^ 

bet€s©t. mmM,M\Ltf^°\m.\zti.^hii^\z. ^ 
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T'-^yy^^ (1) 2 2(07.-^ y^mf-tL 

[0 0 3 0] e3i/t;^x mi]^^-y)wvv 
5v) iz^vrf^fs-om^m-^it, :i^mmmmo)^o 

\Z, y'-'S'yy^^ (2) 3 3 (7)A:^e© 2 OOGiiX 
<'>^<l:LTPMOS$:ffll^iSCi:lc;i.5;5^*. feM/IJU 
:;^oex*imiii^ffilCjfiti«'&lCtt. NMOSTfe, P 10 
MOSTfc, CMOSTfcBltgT^)^. 
[0 0 3 1] 06tC. (2) 3 3®A;^; 

2 ■DCOeiiX'f -y LTNMO S S:ffll.ifc:«-&CD 

??^$#LT^UTV^5o CO^mmiZ^^^y'-^ y y 
^m^^^^t, "f-fyy^f-^ (2) 3 3lCi3liT. 2t? 
©eSIX'f u/^tLTNMOS h7>vX^'Qn 3 3, 
Qn3 4*fflVJ. Z.nh(r>%>f-\-\ZWkm\^7^o&yi 

[0 0 3 2] ^7«. *%Bg©m2*J6)gJg^^-r[5lgS 

2.7 V^^JttSli: UytT-f v'^^P'f >^'-7x-XI3 
l^rtiiCD L C D OiSmSJiiT ab«T-:5' 5 >;/ f'llBS 

[0 0 3 3] ;i©m2|l!gJgS8lc».5x-:S'^'y^I5IK 

fc. mimmmmizm^'f—$'yy9-m^tmm\z. a 30 

data SrJ5^J±esSiPttE r e f ttttJE-fS 

x-:5'*7-y5"-r«x-^'7-v^a5 (1) 42t. C<D 
=f-9yy=J-W' (1) 4 2<7)ai:^T-:5'S: 1 ^-f 
JUHT-Sx-^^^y^^SB (2) AZCiZ-fuv ^li^^ft 

[0 0 3 4] 5t-r. 3>/tU-^gK4 1 tt. S-y-XTii 

vX^'Qp4 1, Qp4 2i:. c:ne.lllfl^*PMOS h 40 
7>v;^3'Qp4 1. Qp4 2(Dy-X*li«g!-^i:iE 
maiVD D<DP^ P MO S h 7 
>v'X^Qp4 3 i:7!i^f>S£-SPMOSII»ii«S|5ISS4 4 
S:*LTti-5. ;i<0Mil)ti*i|51K4 4IC*5UT, PMO 
S h7>vX^Qp4 lttA^;5^-^'d a t a*. PM 
OS h7>vX^Qp4 2ttlttJ*«Pm)Er e f ^-^-tl 

[0 0 3 5] ittl«»«P«flE r e f l±. 2. 7V 

%<r>'fAV9)\^x-n'f-96, a t &^wm\t^tz^\z. 
ov-2. 7 vraofisjAtf«frau'<;ncffi:ssn^.. c so 
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©JttitS^mJI r e f«. HST-*oT=bfi<. Sfcil- 
SB!i^e.x-f v^'JPA^x-^WU'^^Hci&UTiBSoieg 
i:bTt)fi^^ PMOS K7>->*X^'Qp4 3(i. 02 
®7K¥->7 hU->*X:S'2 l*>^.#^l&$nS7'-^-tJ->7' 

A:^fr^. :iOSf!iJf(i[5|gS4 4tt. nmos*u> 

[0 0 3 6] "T/ib*., PMOS h?>->*7.^Qp 4 1 

^jUcSSg^tlfe^^-f KSggONMO S h 7> vX 
^Qn4 l^i^^i^^n. PMOS h7>vX^Qp 4 2 
©KW'f>t&mJ!iVSS ©relic. NMOSh^>vX 
:5'Qn 4 1 t^- h;05*fitcaScSn/iNMO S Vyy 
>?X^Qn4 2*i«a!$n. HtlSPMOS h7>i^X 
:J'Qp41, Qp 4 2tCi-pTNMOS*U>h57- 

[0 0 3 7] x-^'7-y^8S (1) 4 2«. iE«j!iVD 

Dtftmiisvssorair^ig^snfcPMos h7>vx 

:S'Qp 5 1*5J:U:nMOS h5>v'X5'Qn 5 l*^^;^ 
•SCMOS'f >A'-:S'4 St. f^^lCiEmiliVDDi:^ 
mjSVSSCDKlC^^^tlfcPMOS h7>i^7.^Qp 
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( 

11 

. IS-H^, 14-TFT mmh7>i^7. 
. 1 5-JSS-t;k 17-y-XH7'fA. 18- 



7 ) I^Pg^l 1 -1 8 4 44 0 

12 

7.^-V>¥y^/'\. 2 l-*^->7 hU-vX^, 2 2- 
x-^7-y5^lHl!S, 2 3-xn-y(HlgS. 3 1, 4 1 • ■ 
n>/'?U-^gB. 3 2. 4 2-5^-^5 -yf^gP (1) > 
33, 4 S-x-^^-y^'SB (2) . 3 4, 4 4-PM 
0SMili8<@lHlS§. 3 5, 4 5-NMOS*U> h57 
-IHIK. 3 6~3 9, 4 6~4 9-CMOS-f >A-:5' 




f SOX 



1" 


T ! 


1 

1 


r" 




I 
1 










1. 


1 1- 






i. 1 




i f i 


1 1 



^mW-l 1 - 1 8 4 4 4 0 



[g|4] 



latcbZ out 



I 



"LJ" 



LjaczoazuDoac 



I 



I 



[BI6] 



I i 6 

Yf3 1 3Wt-^?tt Y ,3 2 x-i^^yf'ff (I) Y /-S 3 
.^i A , 5 



3 4 



! 



Qol 3 



3 5 



3 7 



Qo2 1 



Qn2 3 



.Cln2 1 



-fiy-yf-m (2) 



Qd2 2 
Qd3 1 

Q 



n3 3 jW 



\ 

3 6 



Qn3 4 
Qn2 2 
Qn3 



3 9 



A»3 2 



7=i 



Q»3 2 



^4 I aWt-^g? 



4 4 



V 



-Qp4 3 



Q[>4 2 



Qn4 



IH 



I Qo42^| 



4 7 



HC- 



— 

QnS 3 



4 3 T'-^yy^m (2) 



QpS 2 
Qd6 
Qp6 3 



H 



'n' 

QpS 4 



\ 



QnS 2 



46 



4 9 



,Qp6 2 



Qn6 1 



4 8 



Qn6 2 



^42 < » ) 



( 9 ) 



11-18 4 4 4 0 



SDXl 



data 



latchl out 



latchZ out 



I 



I 



I 




,4 1 □y><-^80 



4 4 



^[^p4 3 



[@9] 



e § § 



I 4 5 



Qd4 2^ 



Qn4 



■1^ 



Qd5 3 



Qn42 



,4 3 7=-^7v5^BB (2) 



Qp5 2 
Qp6 1 



\ 



HE 



4 6 



) Qp6 4 

'QnS 2 
Qti6 

.8^ 



4 9 

Ijht 



4fi 



Qp6 2 



Qn6 2 



^4 2 x-^T-y^^aJ <1) 



